Delayed neuronal recovery and neuronal death in rat hippocampus following severe cerebral ischemia: possible relationship to abnormalities in neuronal processes.
Mechanisms involved in the postischemic delay in neuronal recovery or death in rat hippocampus were evaluated by light and electron microscopy at 3, 15, 30, and 120 min and 24, 36, 48, and 72 h following severe cerebral ischemia that was produced by permanent occlusion of the vertebral arteries and 30-min occlusion of the common carotid arteries. During the early postischemic period, neurons in the Ca1 and Ca3 regions both showed transient mitochondrial swelling followed by the disaggregation of polyribosomes, decrease in rough endoplasmic reticulum (RER), loss of Golgi apparatus (GA) cisterns, and decrease in GA vesicles . Recovery of these organelles in Ca3 neurons was first noted between 24 and 36 h and was accompanied by a marked proliferation of smooth endoplasmic reticulum (SER). Many Ca1 neurons initially recovered between 24 and 36 h, but subsequent cell death at 48-72 h was often preceded by peripheral chromatolysis, constriction and shrinkage of the proximal dendrites, and cytoplasmic dilatation that was continuous with focal expansion of RER cisterns. Because SER accumulates in resistant Ca3 neurons and proximal neuronal processes are damaged in vulnerable Ca1 neurons, we hypothesize that delayed cell recovery or death in vulnerable and resistant postischemic hippocampal neurons is related to abnormalities in neuronal processes.